Abstract
INTRODUCTION
The most important changes in tax system, fixed in the Tax Code of Ukraine, which came into force on 01.01.2011, concern the mechanisms for encouraging investment and innovation activities of enterprises. The mechanisms should motivate taxpayers to modernize their industrial and technological base by increasing their own investment resources and by attracting foreign direct investments. Most tax incentives with the longest period of validity were established within corporate tax system. Lowering statutory corporate income tax (CIT) rate is one of the least distorting forms of investment incentives. It is largely due to the fact that the statutory rate applies uniformly to all profitable business activities (so, without biasing the allocation of capital, the form of financing, etc.). This type of tax measure is administrative simple, since no complexity is added to the system of tax monitoring and tax administration. Lowering standard tax rate is a transparent measure that reduces the incentives for abusive tax planning. Nevertheless, the measure has an important drawback -its effect relative to the revenue loss. This is because the tax relief falls on all businesses, regardless of their willing to undertake new investments. In Ukraine, the nominal CIT rate was reduced in 2004 (from 30 to 25%), in 2011 (from 25 to 23%), in 2012 (from 23 to 21%), in 2013 (from 21 to 19%), and in 2014 (from 19 to 18%), and a further decline is planned for 2015-2016 (17 to 16%) . Due to the decline, in 2012 Ukraine was positioned as one of the countries with the lowest marginal effective tax rate (METR) for capital investment. For instance, according to the calculations of D. Chen and J. Mintz (2012) , decline of CIT rate during 2011-2012, by two points per year, from 25% to 21%, combined with generous depreciation allowance, yielded a very low METR on investment in fixed assets of 6%. Considering that the results of studies on tax impact on capital investments in Ukraine differ significantly, we have conducted our own calculations in order to highlight the main issues for investment tax burden analysis in Ukraine.
METR AS A TOOL FOR ANALYZING TAX BURDEN ON INVESTMENTS IN UKRAINE
Changes in the statutory tax rate only partially shows the extent to which the tax system influences the rate of return and affects the allocation of capital. This is because tax burden on any type of business activity is influenced by many other factors: exemptions, deductions, exclusions, allowances, and credits, and also the nature of the investment itself (internal or external type of financing).
Measuring the tax burden on investment is a difficult task. In the literature, the dominating concept is the effective marginal tax rate measure introduced by King and Fullerton (1984) . On the basis of statutory tax rates and tax bases, King and Fullerton consider a permanent increase in the capital stock of a representative firm and calculate the tax burden on the basis of the difference between the rate of return of the marginal investment and the return required by the investor. Therefore, METRs measure the extent to which the tax system reduces the real rate of return on investment, at the margin.
Their methodology has further been applied by Dunn and Pellechio (1990) King and Fullerton (1984) is that this new measure is a backward looking concept. Under certain assumptions it can be shown that the depreciation deductions in one period can be used to approximate the future deductions of the investment project under consideration. However, due to its strict assumptions this new measure has several shortcomings when applied to real world data.
The analysis in this paper includes the exploration of the main idea of the Dunn and Pellechio Marginal Effective Tax Rate model. The model is based on assuming a hypothetical project with a particular internal, before-taxes, rate of return. METR generates a cash flow for the project. Given the appropriate information on tax policy, the model applies this information to the cash flow and derives the internal rate of return for the aftertax cash flow. The effective tax rate (ETR) is the difference between the before and after-tax rates of return expressed as a%age of the before-tax rate of return. On the basis of this idea, we develop a method of evaluating the tax burden on investments and correcting them for errors due to tax law complexities. The most important purpose of this paper is to apply our method to Ukrainian balance sheet data.
METR is a measure that shows the extent to which the tax system reduces the rate of return on investment, taking into account not only statutory tax rate, but other technical parameters of the tax system: investment incentives, loss carry forward and carry back for income tax purpose, capital gains taxation etc.
The definition of "tax incentives" encompass both general and selective incentives, it should cover both direct and indirect tax measures. Tax incentives should be included in the METR model as a set of tools: low statutory tax rates, preferential tax rates, tax holidays, capital recovery incentives -accelerated depreciation and initial capital allowances, investment tax credits, treatment of dividends, extra deductions, and also indirect tax incentives (export incentives, reduced import duty on capital goods and raw materials, etc.).
The research includes both general and selective tax incentives, drawing high attention to the incentives acting through the system of corporate income taxation. The calculations are divided into two main parts: 1) METR calculation with due regard to general tax provisions (CIT rate, treatment of dividends, capital recovery incentives, and import duty); 2) widening the METR calculation by taking into account selective investment tax incentives (tax holidays, investment tax credits, preferential CIT rates).
METR calculation for general investment tax incentives in Ukraine
The model of tax burden on investment in Ukraine should include tax parameters that are the core factors affecting investment decisions. We propose that the general calculations include such tax factors: statutory CIT rate, withholding tax, import duty on capital goods, and annual capital allowance.
Though the METR measures the extent to which the tax system reduces the real rate of return on investment, at the margin, it can be expressed as follows:
where:
RORbT and RORaT are the real rates of return before and after tax.
To simplify the data problems, we have constructed representative examples of investment projects that conclude basic data (general tax parameters).
For Ukraine, the CIT rate is 18%, withholding tax is 15%; average dividend payout ratio is 30%. We have calculated three scenarios for different import duties: 0%, 5%, and 10%. It is important to note, that the calculation is made only for internal sources of financing. As tax burden on investment is influenced not only by tax conditions, but also by the structure of financial sources and types of assets (rates of depreciation/amortization), the calculation divides onto three options of dividend reinvestment (full capitalization, 50/50, and none), and the number of possible scenarios increase due to the inclusion of different capital allowance rates in the analysis. Though capital allowances reduce the user cost of capital, we considered two arbitrary options for capital depreciation: the first year deduction of costs is 25% and the first year deduction of costs is 50%. We also considered the effect of the "capital allowance tax shield". As one can see, a scenario with zero import duty, full dividend reinvestment and 50% capital allowance rate has the lowest METR -36.76%. The return on investment ratio in this scenario is 0.5371, and user cost of capital (UCC) after tax is 0.41. In this case, the tax rules are investment inductive.
In contrast to the mentioned scenario, the scenario which takes into account 25% capital allowance is inefficient from investors' perspectives, as METR is the highest. Thus, when capital allowance rate is 25%, and import duty is 10%, the return on investment ratio varies within 0.54 -0.78 (depending on the dividend reinvestment ratio), and the cost of capital is 0.78. Thus, the ratio "return on investment-to-the cost of capital" varies from 0.69 to 1.0, i.e. the effect of the tax system leads to the reduction of income by 31 to 100%, and capital allowances allow to write off only 22% of user cost of capital during the first year of investment (UCC after tax is 0.78).
Therefore, the METR model used for the assessment of relative effect of taxes and depreciation on corporate investments allows us to draw conclusions about the close dependence of the rate of return on investment and: 1) tax rules; 2) depreciation of capital; 3) the distribution of income. The calculations show that tax policy imposes a strong bias on investment patterns even in the absence of selective tax incentives.
It is obvious, that the greatest impact on METR has depreciation (capital allowance). It opens a question of effectiveness of CIT lowering, introduced by the Tax Code. Would it be more effective to leave the old tax rate 25 per cent, and, in same time, introduce the reduced rate, say 10 per cent, for companies-investors? Especially taking into account, that flat reduction of the standard CIT (from 25 to 18 per cent in 2014) leads to revenue loss. In my opinion, based particularly on the METR calculations, it would be more efficient (from the point of investment activity) to leave 25 per cent standard CIT, and to introduce the reduced one, that would be applied to companies, undertaking investments. That means that introduction of differentiated tax rates would have greater effect on investment activities.
METR calculation for selective investment tax incentives in Ukraine
The tax burden can be reduced in two ways: by making the general tax system more attractive, or by offering selective incentives. There are some important notes on selective tax incentives: selective incentives require screening procedures, which can create significant administrative costs and delays; to ensure accountability, full and prompt public disclosure should be a firm requirement for any system of selective tax incentives; selective tax breaks (if used) should narrowly focus on activities that are likely to deliver high payoff in terms of policy goals, and which would not be undertaken without special incentives. Furthermore, any selective screening process can be subverted by political maneuvering.
Among the most common selective tax incentives (in terms of type of industry or business), undertaken in Ukraine are: tax holidays, investment tax credits and preferential tax rates.
Due to the provision of corporate tax incentives, the revenue loss in 2011 increased more than 7 times: from 2 billion UAH in 2010 to 15.4 billion UAH in 2011, and remained significant in 2012, -5.1 billion UAH. Accordingly, the size of income tax incentives as a share of budget expenditures has increased from 5.7% in 2010 to 26% and 31% in 2011-2012, respectively.
An observation of the tax incentives in Ukraine allows us to draw conclusions on the lack of investment and innovation targeting. In this regard, A. Sokolovska, T. Efimenko, I. Lunina, R. Balakin, V. Ziatkovskiy (2006) suggest ways to improve existing mechanisms for providing tax incentives, and also to enact a system of tax efficiency monitoring (by analyzing budget losses) (Sokolovska, 2011) . However, the problem of assessment of investment tax incentives' efficiency remains unsolved, particularly taking into account the fact that the wearout level of capital equipment in Ukrainian industry is about 75%.
The METR model provides a measure for evaluating the extent to which various tax incentive packages improve the rate of return for representative investment projects, at the margin.
So, next off, we have extended the representative examples of investment projects by inclusion of tax incentives provided by the acting corporate income taxation system of Ukraine. Income from domestic production of book products, except erotic production, is exempt from corporate income taxation. Publishing activities
Tax Holidays
Income from operations is exempt from corporate income taxation (except businesses working with customer-supplied raw materials).
Consumer goods industry
Tax Holidays Income from core industry operations, and R&D operations are exempt from corporate income taxation.
Aircraft industry Tax Holidays
Corporate income tax relief falls on: income earned by domestic manufacturers of device, machinery, and equipment, if the device, machinery, and equipment are designed to produce and reconstruct technical and conveying equipment (including self-powered agricultural machinery and powerplants) that expend biofuel.
Machinery manufacturing
Investment tax credit 80% of income earned from sales of own-produced goods on Ukrainian customs territory is exempt from corporate income taxation: renewable energy-fired equipment; materials, raw materials, equipment and complete units, used for energy production from renewable sources; energy efficient equipment, materials, products, operation of which provides economizing and rational use of energy resources; means for measurement, control and management of fuels and energy resources costs; equipment for alternative fuels production. Income from hotel services provision is exempt from corporate income taxation (five star, four star and three star hotels, new and rebuild or reconstructed) if income earned by the entrepreneur from accommodation services comes up to at least 75% of total income earned during taxable period in which tax relief is in force. In the extended calculation, the basic data (general tax parameters) are held constant (the CIT rate is 18%, withholding tax is 15%; dividend payout ratio is 30%) while other factors that affect the METR (investment tax incentives) are changeable: tax holidays, investment tax credit, and preferential tax rate. Though, the changeable factors that have constructed the calculation, include: 5% preferential CIT rate, 0% CIT rate (tax holidays), and the exclusion of 80% of corporate income from the tax base. As tax burden on investment is influenced not only by tax conditions, but also by the structure of financial sources and types of assets, the calculation includes three options of dividend reinvestment (full capitalization, 50/50, and none), and two options for capital allowance rates (25 and 50%).
Using this approach, one can isolate the impact of various factors by holding constant other factors that affect the METR. The examples are constructed to provide information needed to calculate rates of return before and after taxes. This approach can be used for analyzing tax systems across countries.
The METR calculation for investment tax incentives allows us to draw some conclusions: 1) the most effective tax instrument for lowering METR on new investment in Ukraine is tax holidays (it can provide the lowest METR of 9%), but it should be noted that tax holidays are timelimited; 2) the investment tax credit is more effective instrument for lowering tax burden on investments than the preferential tax rate (METR for investment tax credit, under full capitalization, is 15.3-42.9%, and for the preferential tax rate -17.7-49.1%).
METR FOR NON-PRODUCTIVE ASSETS IN UKRAINE
The results of our empirical analysis suggest that the accuracy of indicators varies considerably across firms. We investigate the factors explaining the differences across firms and find that tax depreciation is unexpectedly low in firms with a high share of non-productive assets.
That is why it is important to evaluate the impact of capital allowance on marginal tax rates, when it comes to non-productive assets. In terms of investment, non-productive assets are less attractive: tax credit on VAT cannot be charged, what is more -non-productive assets are not charged to tax depreciation which means the tax shield does not work.
The table represents the results of calculations for two types of assets -productive and nonproductive, under different depreciation charging rates: 25 and 50%. Furthermore we have taken 20% VAT into the account. It is obvious that there is essential difference in the tax burden on investments, depending on the type of activity. For example, the company, which accounted for the balance of a large mass of nonproductive assets (energy, transport, telecommunications) will experience higher tax burden on investment resources, than those companies that do not hold such assets. Therefore, even if different companies are subjects to the same basic and selective tax incentives, the tax burden on investments undertaken by such companies will vary, depending on the type of assets in which the companies invest.
For this reason, as a rule, investment in nonproductive assets (acquisition, construction and improvement of such assets), which include roads, utilities and telecommunications, social infrastructure, are often carried out by the state. As shown in I. Lunina (2011) , Ukraine, in terms of cost of investments in fixed assets, ranks last among post-socialist countries.
Therefore, in our view, the main task of implementing investment tax incentives in Ukraine concerns the growth of investment in material and social infrastructure: communications and telecommunications, energy and social field.
The main problem, however, is that there is no "good" criteria of stimulating efficient projects that would not be undertaken in the absence of special incentives. As Krugman (1983) concluded from his review of "popular criteria" for targeting industrial promotion policies, it is very difficult for governments to "devise criteria…which will by and large pick the right industries," or establish procedures that will not be driven by political interests rather than genuine economic benefits. So, we still have much to be done.
CONCLUSIONS
The basic conclusion iis that the analysis based on the METR model is an effective mean of assessing the tax wedge caused by both general and selective tax incentives. However, it should be noted that this estimate as any other, cannot answer the question of how investment flows will change as a result of the use of certain tax incentives. If non-tax elements of the investment climate are in poor shape, there may be few investments forthcoming even if the METR is very low. On the other hand, high METR rates may not have a significant effect on investment in activities with very favorable conditions, such as oil projects. In other circumstances, many investors consider projects where expected returns are close to the hurdle rate; if so, then a high METR will cut them out, and a low METR will bring them in.
Another feature of the analysis based on the METR model is that the model can not incorporate features of tax laws. If the tax administration is arbitrary, ineffective or corrupt, if entities are looking for ways to use investment incentives in order to reduce the tax burden on the operating or financial performance, the official tax instruments included in the analysis, may be uninformative; than the METR analysis does not reveal much about the effect of the tax system on investment incentives.
Tax incentives may be a useful tool for stimulating productive investment, research and development, and training. But they must be carefully designed and well administered so as to avoid side-effects that diminish productivity by distorting resource allocation, sustaining inefficient or unsustainable activities, and losing revenue needed for other components of the productivity package.
For Ukraine, a kit of analytical tools that can be used in analyzing the effectiveness and impact of tax incentive programs, should be developed. The tool kit should include not only a model for evaluating the marginal effective tax rates, but also: information systems for monitoring effective tax rates; guidelines for monitoring tax expenditures; and guidelines for screening applicants for selective discretionary incentives. AGN International. (2008 
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